. The location of Stonehenge (see also Figure 9 ). curated in Salisbury & South Wiltshire Museum. Only three cremations have been subjected to osteological analysis (McKinley 1995: 456-8) and only one has had associated charcoal radiocarbon-dated, too imprecisely to be of use (C-602; 3798 + − 275 BP; 2890 -2220 . Previous researchers have assigned the cremation burials to the end of Stonehenge's timber phase (Phase 2; see Table 1 ) and the beginning of its bluestone and sarsen phase (Phase 3), estimated as around the twenty-seventh to twenty-sixth centuries cal BC (Cleal et al. 1995: 154, 163) .
Some of the unburnt human bones from Hawley's excavations have been lost (Pitts 2001: 116-8) , but a number of these have also been kept safely in Salisbury & South Wiltshire Museum's collections. The only prehistoric inhumation from Stonehenge, an arrow-pierced adult male known as the Stonehenge Archer, was buried within the ditch (Cutting 61; Evans 1984 ) and dates to the Beaker period (2340 ( -2195 .
In 2007 the Stonehenge Riverside Project and Beaker People Project jointly embarked upon a dating programme of these surviving remains to establish when Stonehenge was used as a burial space. With new techniques available for dating cremated human bone (Lanting et al. 2001) and improved methods of analysis for cremated bones Cleal et al. 1995: Figure 250; copyright of English Heritage) . (McKinley & Roberts 1993; Mays et al. 2002; Brickley & McKinley 2004) this is an opportune moment to study these neglected people. Furthermore, the contexts and dates of the cremations have led to an amendment of Stonehenge's overall sequence of use.
Cremations
Of the 34 Aubrey Holes so far excavated, all but eight have contained cremated bones ( Figure 2 ). The cremation burial within Aubrey Hole 32 is the one instance in which human remains are likely to be primary depositions within these pits. Hawley's records of these pits are sketchy at best (Hawley 1921 and unpublished archive) . Nonetheless, it is possible to gain some understanding of the stratigraphic positions of cremation deposits within at least some of the Aubrey Holes. Reviewing his descriptions and section drawings, it is possible to establish the positions of some of these deposits within the fills of the pits (see below). Samples from three cremation burials produced radiocarbon dates within the third millennium cal BC but at different periods within it (Table 2 and Cleal et al. 1995: 101) to be later than the construction of the sarsen circle (2580-2470 cal BC ; 95% probability; Figure 5 ) and trilithons (2600-2400 cal BC ; 95% probability; Figure 5 ; Parker ).
Inhumations and unburnt bones
Most of Stonehenge's surviving unburnt and disarticulated human bones are from unstratified or disturbed contexts. The aim of dating a selection of these was to establish whether any of them were contemporary with Stonehenge's three principal stages of use within the third millennium cal BC. The recently dated skeleton of a decapitated man buried within the sarsen circle indicates that he met his fate in the post-Roman period (Pitts 2001: 300-22; Pitts et al. 2002) , and five out of the seven stray human bones and teeth selected date to between the early second millennium cal BC and the second half of the first millennium cal AD (Table 2 and Figure 3 ). Two fragments of human skull, however, are from individuals who died in the early third millennium cal BC during Stonehenge's Stage 2, a period when inhumation burials were very rare in Britain. The two skull fragments date to 2890-2620 cal BC (OxA-V-2232-46; 4169 + − 31 BP; sub-adult or adult from context 1560 in Cutting 25) and to 2880-2570 cal BC (OxA-V-2232-47; 4127 + − 31 BP; older mature adult or older adult from context 2589 in Cutting 28). The fragments came from different segments of the ditch, at least 60m apart and separated by Stonehenge's north-east entrance, but their statistically consistent radiocarbon determinations (T' = 0.9; ν = 1; T'(5%) = 3.8; Ward & Wilson 1978) and near-identical δ 13 C and δ 15 N isotope values raise the possibility that they derive from one and the same individual.
A human rib was found with animal bones in the fill (context 1885) of a posthole (1884 in Cutting 8) on the south-east side of the sarsen circle, excavated by Hawley in 1923 (McKinley 1995 ), but it could not be located in the collections and so a pig rib from this context was selected for dating (Table 2) .
Implications for the Stonehenge sequence -the perimeter ditch
The late date of the uppermost cremation within Stonehenge's ditch of 2570-2400 cal BC (OxA-17958; 3961 + − 29 BP) highlights a stratigraphic problem which has hitherto been overlooked. The ditch's upper fill had been assigned to the first half of the third millennium cal BC (Phase 2a in Cleal et al. 1995: 118-22 ) and yet one of the six dated disarticulated animal bones, from over a metre below the ground surface, provides a terminus post quem of 2560-2140 cal BC (OxA-4880; 3875 + − 55 BP), estimated as 2490-2190 cal BC (94% probability), for the in-filling of the upper layers of the ditch. The lowest secondary fills of the ditch accumulated early in the sequence, as confirmed by a date on articulated piglet bones of 2910-2670 cal BC (OxA-5981; Cleal et al. 1995: 84, 133; Bayliss et al. 1997 : Table 1 ; Hedges et al. 1997: 252) but the similarly early dates on disarticulated bones, other than OxA-4880, from the top metre of the ditch's fill indicate that these other single bones are residual.
A closer look at the photographs and drawings of the ditch sections (Cuttings 41 and 42) excavated by Atkinson and reexcavated by John Evans (Evans 1984; Cleal et al. 1995: 73, 75, Figures 58 and 60) reveals that the upper fill was re-cut by a shallow U-shaped ditch ( Figure 6 ). This is most clearly visible in the drawing of Section A within Cutting 41 (Cleal et al. 1995: 75 , Figure 60 ) which shows that the later ditch was slightly wider than the original 1.6m-deep, flat-bottomed ditch. The re-cut ditch's primary fill of coarse rubble can be seen at 0.6m above this flat bottom (on the south-west side of the ditch), cutting through the secondary fill of fine rubble within the original ditch fill (Figure 6 ; we argue that contexts 3072-4 above this coarse rubble are fills of the re-cut ditch). Similar evidence of a U-profile re-cut ( Figure 5 ) can be found in all of Hawley's photographs of ditch sections that he excavated around the eastern circuit (Hawley 1922 There is no dating evidence from these to indicate when this re-cutting occurred but, on the assumption that the ditch was re-cut symmetrically either side of the north-east entrance, it would be logical to interpret these other re-cuts as part of the same operation. Perhaps this redigging of the ditch was done to enhance the monument's appearance once the sarsens were erected and/or to demarcate its interior space more clearly. Since the animal bone (dated by OxA-4880) was in the lower fill of the re-cut ditch, this re-cutting has to date to within or after 2560-2340 cal BC (95% probability) and prior to the Stonehenge Archer's burial (2340-2195 cal BC [95% probability]). It was thus carried out in the period of the sarsen circle and trilithons.
The recognition of this episode of re-cutting clarifies some key problems concerning the ditch stratigraphy. Hawley recorded layers of coarse rubble and clean, compacted chalk in the upper fill of the ditch around most of its eastern circuit, forming an 'earthy chalk rubble layer over the silt' (Hawley 1922: 51; Cleal et al. 1995: 118-22 ,  Table 12 ). He interpreted these as deriving from 'the movement of the numerous big stones and of many people, and the generally disturbed state of the ground' (Hawley 1922: 50-1) . This interpretation of large-scale backfilling of the ditch was followed both by Atkinson (1979: 72-4) and by Cleal et al. who considered that this was a distinct event of backfilling (1995: 118) . The chalk in the upper fills of the re-cuts is much cleaner than would be expected in a re-cut ditch's secondary fills and does indeed hint at active incorporation of clean chalk, perhaps from an attempt to level the bank and fill in the re-cut ditch.
This provides a chronological framework for the cremations found within the enclosure ditch. Only one cremation deposit appears to have been placed directly onto the floor of the ditch shortly after its digging-out (Cleal et al. 1995: 82, Figure 42 , context 1269; Pollard & Ruggles 2001: 85; this was not available for radiocarbon dating, having been buried by Young & Newall in 1935) . More were deposited in the next few centuries as the ditch filled up and some of these, not yet radiocarbon-dated, may have been disturbed by the re-cutting and redeposited as fragments of cremated bone scattered within the chalk fill of the re-cut (Cleal et al. 1995: 124) . The majority of cremations within the ditch were noted by Hawley as having been cut from the top of the silt through the upper ditch fills (Hawley 1928: 157; Cleal et al. 1995: 154) . 'That they were interred later than the date of the ditch is evident from their partial burial in the silt and from their being found also on the interior slope of the rampart which was formed by soil cast out of the ditch' (Hawley 1928: 157) . As a result, these can now be considered to have been deposited after the re-cutting, in the decades and centuries after 2560 cal BC. This is the earlier end of the date of 2560-2140 cal BC (OxA-4880) for animal bone within the re-cut ditch fill. The dating of this event and of the burial of the cremated 25-year old woman can be refined as estimates when considered within the existing statistical model of the ditch infilling (Bayliss et al. 1997: 52) but the recognition of a recutting event invalidates prior beliefs about the length of time that the ditch took to fill in.
The Aubrey Holes
Until now, the assignment of the Aubrey Holes within the Stonehenge sequence has been uncertain. The new date from Aubrey Hole 32 places the period of digging the circle of Aubrey Holes within the period of Stonehenge's first phase of use when its encircling ditch was dug; this fits the evidence of the shared concentricity and regular spacing of pit circle, bank, ditch and counterscarp . There is no stratigraphic dating within the Aubrey Holes. It may be useful, however, to re-examine their in-filling using the same threefold distinction between primary, secondary and tertiary (re-cut) contexts as has been found in the Stonehenge ditch (see above). This three-part sequence can be applied as a provisional model (Figure 7 ) to suggest when cremation burials from these particular Aubrey Hole fills might date within the overall Stonehenge sequence.
Having just excavated the Aubrey Holes, Hawley stated that 'there can be little doubt that they once held small upright stones', noting the compaction and crushing of basal chalk rubble in two of them and crushing of the sides in many of them (Hawley 1921: 30-1) . However, he changed his mind some years later when he visited Maud Cunnington's excavations at Woodhenge. He wrote that the postholes there 'correspond exactly to the original conditions of the Aubrey holes ' (1928: 156 ). Hawley's unfortunate revision has led to lengthy and unresolved discussion on whether the Aubrey Holes, severally or universally, held posts or even stakes inserted into their fills (Atkinson 1956: 13; Pitts 1982 Pitts : 127, 2001 Cleal et al. 1995: 102-7; Pollard & Ruggles 2001: 75; Burl 2006: 119-20) . Atkinson excavated two Aubrey Holes in 1950 and considered that these and therefore the others were simply pits (1979: 172). He in turn discounted their interpretation as stone-holes even though the hard, compact primary fills (layers 6, 7 and 4; see Figure 4 ) that he encountered within Hole 32 are consistent with its use as a stone-hole. Whilst layer 5 (in Figure 4) might appear initially as the fill of a postpipe, it is better interpreted as the fill of a hole from which the standing stone has been removed from the left side (Atkinson's section drawing has no co-ordinates of any kind), causing crushing of the pit's edge on the left side and displacement of the primary packing fills (layers 4, 6 and 7) on the left side so that they were pushed downwards to the base of the pit.
Our own recent experience of excavating postholes at Durrington Walls and Woodhenge highlights how unlikely it is that the Aubrey Holes ever held posts (Pollard & Robinson 2007; Thomas 2007) . A comparison of the Aubrey Holes' dimensions with equivalent-diameter postholes at Woodhenge and the Southern Circle at Durrington Walls (Cunnington 1929: 33-5; Wainwright with Longworth 1971: 380-1) illustrates this difference (Figure 8 ). It is important to note that the profiles, depths and diameters of the Aubrey Holes (averaging 1.10m in maximum diameter and 0.88m deep; Cleal et al. 1995: Table 10, Figures 51-5) are indistinguishable from those of known bluestone sockets of later phases (averaging 1.12m in maximum diameter and 0.96m deep; ibid.: Figures 118, 120, 122, 131, 140) . These known bluestone sockets include the single sockets of the bluestone arc's paired Q and R holes. Within this interpretive perspective, the cremation burial excavated by Atkinson in Aubrey Hole 32 is located within the chalk packing for a standing stone, thus being part of the primary fill of the pit.
There is thus a strong case to be made for the Aubrey Holes having held stones. They must have been bluestones because all the Stonehenge sarsens are larger, and they must have been erected in their undressed state since no chippings can be identified from this earliest phase in the ditch. This re-interpretation of the Aubrey Holes puts the arrival of at least 56 bluestones at Stonehenge at the beginning of the third millennium cal BC, rather than in the mid-third millennium cal BC. Where did the bluestones go after their removal from the Aubrey Holes? The only known bluestone sockets elsewhere at Stonehenge where they may have been re-erected are those of the bluestone arc (known as the Q and R holes). This re-location from the Aubrey Holes to the bluestone arc may have occurred at any point between the twenty-ninth and twenty-sixth centuries cal BC. The date of the cremation burial in Aubrey Hole 32 makes it likely that
Figure 8. Pit sizes of excavated Aubrey Holes and other bluestone sockets from Stonehenge (Q and R Holes, Phase 3iv bluestone holes), Dorchester-on-Thames Site I pits, and postholes of similar diameter from Woodhenge Ring B and Durrington Walls Southern Circle Ring 2B. All depths are measured from recorded ground level except for Durrington Walls (measured as depth below natural chalk). Widths are maximum diameters.
its stone was in place probably by 2890 cal BC. The holes of the bluestone arc were cut by the sarsen circle, erected in 2580-2470 cal BC.
Sequence at the South Barrow
Within the south part of Stonehenge, the southern Station Stone (set within the South Barrow) appears to have been set into 'a level floor . . . made of a yellow substance resembling chalk beaten fine and mixed with clay' which was covered by the barrow mound (Hawley 1923: 14-15) . Excavations at nearby Durrington Walls have revealed house floors of this composition and appearance (Parker Pearson 2007; Parker Pearson et al. 2007) . Given this comparison, it becomes very likely that Hawley's 'floor' was indeed the floor of a roofed structure, presumably without a hearth. In plan it appears to have been far larger (11m × 10m) than the domestic houses at Durrington Walls but compares closely in size and shape with the large post-walled and terraced building at Durrington Walls located north of the Southern Circle, initially interpreted as a midden (Wainwright with Longworth 1971: 38-41 ) but now seen as a hall-sized building. In contrast, the only human remains from early third-millennium BC Durrington Walls are three disarticulated bones from its avenue and from a pit dug into a ruined house (Parker Pearson; 2007: 133; Parker Pearson et al. 2007: 633) , although there are two skulls from the early second millennium, and a tibia from the Iron Age (Figure 10 ; Table 3 ).
The house floor under the South Barrow lies inside the south entrance through Stonehenge's encircling ditch, on the west side of the access route from this entrance to the post-lined avenue known as the southern 'passageway' leading to a post façade (Cleal et al. 1995: 150-2) . It may thus have been a significant staging point or gathering place for people entering or exiting the monument by its southern entrance. The floor seals Aubrey Holes 17-19 (Phase 1) and must post-date them. Any stones within the Aubrey Holes would have been removed by the time that this floor was laid. The South Barrow house and southern 'passageway' may well have been contemporary with the arc of bluestones in the Q and R holes. The house floor was buried by the fill of the South Barrow and was apparently cut by the southern Station Stone. This Station Stone (and presumably the three others) are thus likely to date to the period when the bluestone arc or the later sarsen circle and trilithons were erected. Since this Station Stone is later than the Aubrey Holes, Newham's claim for significant sightlines between these Station Stones and the Early Mesolithic postholes (Allen in Cleal et al. 1995) as contemporaneous structures (Newham n.d.) can be refuted.
Discussion: the origins of Stonehenge
We can now offer a new model for the initial stages of Stonehenge. It was a cremation cemetery demarcated by a bluestone circle, later dismantled to leave the Aubrey Holes. The cemetery was in use from the early third millennium BC. Fourteen similar burial-associated monuments are known from elsewhere in Britain, likely or known to date to the end of the fourth or the beginning of the third millennium cal BC (Figure 9 ). The closest parallel to Stonehenge Stage 1 is, interestingly, in North Wales, about 75 miles (120km) north of the Preseli source of the bluestones. This is Llandegai henge A, Gwynedd, in which a circular ditch with internal bank enclosed the cremation burial of an adult woman dating to 3370-2930 cal BC (GrA-22954; 4480 + − 50 BP; Lynch & Musson 2004: 44-6, 118) . Further cremations were buried within a sub-circular arrangement of elongated pits outside the enclosure's entrance, at least eight of which contained cremated bones (ibid.: 48-54) . Terminus post quem dates from charred planks within the pits date to 3640-2870 cal BC (NPL-224; Cremation deposits were generally placed in secondary relationships within these pit-circle monuments, suggesting at first glance that funerary rites might not have been the principal purpose behind their construction. Yet it is likely that they were constructed as the first stage of a lengthy funerary process in association with a first, founding burial, and that those cremations which were clearly secondary were added later within the funerary sequence. Many pit circles are not associated with funerary remains (Harding with Lee 1987) but whether any of these date to this period at the turn of the fourth to third millennium cal BC, rather than later, remains to be demonstrated.
Interestingly, all of the examples except Cairnpapple, Duggleby Howe and Priddy circles are located in close proximity to cursuses or linear monuments, and Stonehenge is no exception. Most of the burial sites appear to date to some centuries after the period in which cursuses were mostly constructed (Thomas et al. this volume) and many are associated with the introduction of geometrically precise architecture, which Harding has interpreted as marking a period of religious change (2003) . The small sample available has shown that there was a minimum number of two cremated individuals buried in Stonehenge's first century of use (Table 4) , rather more during the next three centuries (about 12), with most cremation interments (about 27) taking place in the three centuries of the sarsen-building phase up to c . 2400 cal BC, culminating with a single inhumation in the twenty-third/twenty-second century cal BC. All of the burials estimated for the monument's first century could have been generated by the natural deaths occurring within a single nuclear family but, by the latest phases, the deaths would have to derive from an extended family or from a sub-section of a large lineage. The population buried at Stonehenge might well derive from a single dynasty over seven centuries.
This raises the question of whether they were, indeed, a ruling elite (Renfrew 1973; Hayden 2003: 246-7; Fleming 2004 ). The few grave goods are definitely unusual, notably a gneiss macehead (Montague & Gardiner 1995: 394 ) and a disc-shaped 'ceramic object' (Cleal 1995: 360-1) , and their specialised nature has been commented upon before (Bradley 1991: 215) . In the case of the skewer pins from some of the Stonehenge cremation burials (Montague 1995: 409-10) , it is interesting that, among the many pins from Durrington Walls (Wainwright with Longworth 1971: 181-3; and many more found in 2004-2007) , none is of this type even though the skewer pin from a cremation burial in the upper fill of the Stonehenge ditch (Cleal et al. 1995: Table 43 , object 9) is likely to be contemporary with the Durrington Walls settlement. A preliminary estimate of the demography of the Stonehenge cemetery thus provides figures that are consistent with it having been the burial ground of a single family. This raises the possibility that it was the burial ground of a ruling elite family, perhaps even of Cambrian origin, whose hereditary hold on power is revealed to us by their increasingly dramatic manipulations of workforces moving large stones. Recovery of the cremated bones from Aubrey Hole 7 in August 2008 can now allow this demographic and social model to be more fully evaluated.
Conclusion
The quality of most excavations at Stonehenge during the twentieth century was very poor, particularly those carried out by Richard Atkinson who kept few records of the trenches he dug between the 1950s and 1970s. The work has been salvaged as far as possible in an exemplary publication by Rosamund Cleal and her team . Atkinson proposed a three-stage model of Stonehenge from Aubrey Holes, to bluestones to sarsens (Atkinson 1956 ), which was amended by Cleal et al: their model presented two phases (the ditch, bank and possibly Aubrey Holes being Phase 1, and timber structures and cremation burials as Phase 2) prior to the bluestones and sarsens (Phase 3i and Phase 3ii respectively; see Figure 2 and Table 1 ).
The new dates for Stonehenge presented here, together with a re-appraisal of the twentieth-century excavations, support a further revision of the Stonehenge sequence. Rather than starting as a simple earth and timber monument, as is conjectured in the existing models, we argue that Stonehenge was a stone monument and a cremation cemetery from its beginning and continued as such throughout the third millennium cal BC. Within this new scheme the 56 Aubrey Holes belong to the first stage of construction and we propose that they contained Welsh bluestones (Table 1 ). This outer circle of bluestones was replaced by the inner arc of bluestones (our Stage 2, Cleal et al.'s Phase 3i), after which the sarsen circle and trilithons were erected (our Stage 3, Cleal et al.'s Phase 3ii) .
Stonehenge was thus founded as a high status burial ground and continued as such for at least half a millennium.
